Biocatalytic virus capsid as nanovehicle for enzymatic activation of Tamoxifen in tumor cells.
Most of the drugs used in chemotherapy should be activated by a transformation catalyzed by cytochrome P450 (CYP) enzymes. In this work, bacteriophage P22 virus-like particles (VLPs) containing CYP activity, immunologically inert and functionalized in order to be recognized by human cervix carcinoma cells and human breast adenocarcinoma cells were designed. The CYP was encapsulated inside the virus capsid obtained from the bacteriophage P22. CYP and coat protein were both heterologously expressed in E. coli. The VLPs with enzymatic activity were covered with polyethylene glycol that was functionalized in its distal end with folic acid in order to be recognized by folate receptors exhibited on tumor cells. The capacity of biocatalytic VLPs to be recognized and internalized into tumor cells is demonstrated. The VLP-treated cells showed enhanced capacity for the transformation of the pro-drug tamoxifen, which resulted in an increase of the cell sensitivity to this oncological drug. In this work, the potential use of biocatalytic VLPs vehicles as a delivery system of medical relevant enzymes is clearly demonstrated. In addition to cancer treatment, this technology also offers an interesting platform as nano-bioreactors for intracellular delivery of enzymatic activity for other diseases originated by the lack of enzymatic activity.